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The following is from the g L  Tennessee State Board of Health 
Bulletin ” for November, 1887 : 

The percentage of verification of weatger and temperature predictions, fur- 
nished daily from the Signal Office at Washington to the various stations in 
the state during the month, was for the state : weather, 92.3 per cent.; and 
temperature, 86.9 per cent. 

E61 B AT A. 
October, 1887, REVIEW, on page 281, in the table of “Deviations from the 

average precipitation,” the heading of the third column, Total for October, 
1877, should read Total for October, 1887. Same REVIEW, on page 296, in the 

Table of miscellaneous meteorological data,” in the column of elevations 
above sea-level, Tatoosh Island, 860 feet, should read 86 feet. 

STATE WEATHER SERVICES. 
The following extracts are republished from reports for November, 1887, of the directors of the various &ate weadher services : 
The “Alabama Weather Service,” P. E. Mell,jr., of the 

Agricultural and Mechauical College, Auburn, director : 
The weather during most of the month has been pleasant, and unusnallj 

mild for a winter season. The condition of the atmosphere has been fine foi 
gathering the cotton remainin in the fields, and specially favorable for a11 thc 
work required on the farm. ‘ h e  dry season h,as kept the roads in good travel. 
ing condition throughout the s tn6 .  

Although the average tem erature for the month waa 2O.6 below the normal, 
still there were so many m i d  periods that the casual observer might overlook 
the few cold days that reduced the temperature below the normal. 
frosts occurred in middle and south Alabama on the morning of the 21st an! 
2% ; in the extreme northern portions of the state killing frosta came as early 
aa the 1st and 2d. There were two severe cold waves that swept across the 
state, the first on the 20th the second on the 28th. The first was the most severe. 

The rainfall waa 3.28 inches below the normal. 
The autumn just closed gives a temperature 3O.4 below the normal, the 

average for the eriod bein 62O.9. There waa also quite a deficiency in the 
amount of rainf$l during t f e  three months. The total precipitation was 7.48 
inches ; 3.91 inches below the normal. 

Summary. 
Atmosphm*c pressure (in inches).-Monthly mean, 30.164 ; maximum ob. 

served, 30.68, at Auburn, on the 30th; minimum observed, 29.60, at Chatta. 
noo a, on the 19th ; range for state, 1.08. 

&mperature (in degrees Fuhr.).-Monthly mean, 62O.9: highest monthly 
mean, 59O. at Oswichee ; lowest monthly mean, 42O.1, at Dcmopolis ; maxi- 
mum, &io, a t  Union Springs, on 1st; minimum, go, at Gadsdcn, on the 21st : 
range for state, 75O ; greatest local monthly range, 69O, at Gudsden ; least local 
monthly range, 37O, at Fayette. 

Precipitation, including melted snow (in inch).-Average for the state, 
1.12. greatest, 6.00, at Fayette ; least, inappreciable, at Newton. 

W)inds.-l’revailing direction, northeast. 

, 

; 
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The “Monthly Review of the Illinois Weather Service,” 
Col. Charles F. Mills, director: 

The drought of this remarkable season continued until the 23d, when copious 
rains set in and continued at intervals until the m o r n i n y f  the 27th, thereby 
removing the water famine that seemed 80 imminent. o rain fell .until the 
9th, when there was slight rain over the Y t e r  part of the s t a t o m o r e  copi- 
ous in the northern counties than either t c central or southern. On the 19th 
there waa a considerable snowfall in the northern counties, with li ht rain in 
a few of the central, but none in the southern. .Although rain feh on fewer 
days in the southern than in the northern division, the precipitation in the 
latter was  only one-third that of the former. Still considerable rain fell all 
over the state, but in some places there were remarkable downpours for this 

At Vandalia, 6 inches fell on the 26th; Greenville 3.40; 
gdattoon 6.11; Pana, 3.26; Jordan’s Grove, 3.26; Irishtown, 2.63; Saint Louis, 
2.32, anh Flora, 2.29. The heaviest rainfall of the month was at Vandelia, 
8.96 inches, nearly all of which fell on three days; the least was 0.70 of an inch, 
at Ashland. 

There was hardly any precipitation in this state until the 23d, when light 
rain began and continued at intervals until the 26th, when it changed to snow 
before the advancing ‘ I  cold wave,” and ended on the morning of the 27th. 
This rain was the. first break in the drought of the season and has been of 
considerable benefit generally, especially to growiiig wheat and the wells that 
have been so long dry. Still the relief is only temporary, and much more 
is needed. 

A record a t  this office of the annual rainfall in the stste since 1840, a period 
o f  fort six (?) years, shows that the average is 38.41 inches. The present year 
np to Jite falls about 18 inches below this; consequently, this year will he re- 
markable as the driest on record, for there is no probability that December 
will make up be ond a small fraction of this deficiency. There have been other 
years in which Brought prevailed since the record commenced, but none any- 
where approachiii this. The greatest rainfall recorded since 1840 was 48.49 
inches, in 1862, wfich was 10.17 above the geiieral average of forty-six years; 
1844 was next, with 48.17 inches; 1851 had 46.91; and 1862 had 46.30. The 

’driest year was 1867, with 29.63 inches, which waa nearly nine inches below 
the general level. Other dry ears were 1870, with 29.90 inches; 1854, with 
81.13; and 18p6, with 31.89. h e  present year will therefore in allprobability, 
fall five or six inches below the lowest on record. 
. The average temperature for November, 40O.2, was one degree above the 
everage of twelve yeare, and 2O.h below the mean of November 1882. which 
w a ~  the highest during that period. The average for the northern division 

eriod of the year. 

waa 36O.2. for the central, 40O.4, and for the southern, 44O.1 .  The warmest 
day waa the 3d, and the coldest ww the 28th. On that day the temperature 
waa recorded below zero in nineteen counties in the northern division, while 
three others recorded zero. 

The “Indiana Weather Sekice,” Prof. H. A. Huston, of 
Purdue Univerei ty, Lafayette, director : 

The mean temperature waa slightly above the normal for six years, and 
slightly below the normal for fifteen years. Great changes from a higher td a 
lower occurred about the 20th and 28th, while the highest temperature every- 
where in the state occurred on the 8d. The recipitation during the month 
was slightly in excess. The drought waa endei  about the 23d by stead rains, 
followed by snow, fallin everywhere till the 27th; the deficiency since J n u a r y  
1,1887, which on the 223 had reached 16.38 inches, waa considerably lessened 
thereby. Hoar frost waa very frequent, and snow fell everywhere in the state 
near the end of the month. 

Temperature (in degrees Fahr.).-Monthly mean, 39.4; highest monthly 
mean, 49.3, at Worthington. lowe$ monthly mean, 84.4, a t  Mauzy; maximum, 
80.0, at Marengo on the 3d; minimum, -7.0, at Worthington, on the 28th; 
range for state, 68.3; greatest local monthly range, 82.0, at Worthington, 
least local monthly ran c, 66.0, at Angola. 

Precipitation, incluci!$ng melted snow (in inches).-Average for the state, 
3.97. greatest, 6.90, at Marengo; least, 1.43, a t  Crawfordsville. 

dind.-Prevailing direction, southwest. 

Summary. 

The “Kansas Weather Service,” Prof. J. T. Lovewell, 
Topeka, director : 

The temperature for this month is from 1’ to 3O above the normal. Two 
warm and two cold waves have passed over the state durin the month. The 
r i p i t a t i o n ,  as usual for the season, has been light a n t  below the normal 
or the month, the greater amount fell during the storm of the 7-9th, and the 

balance from the 23d to the 26th. 
Summary. 

Temperature in degrm Fahr.).-Monthly mean 41.6; highest monthly 

Lebo, on the ad ; minimum, -19, at Eushs, on the 27th ; range for state, 
106 ; greatest local monthly range, 100, a t  Enstis ; leaat local monthly range, 
75, a t  Sedan ; greatest daily range, 62, at Lebo, on the 3d ; least daily range, 
3, at Leavenworth, on the 26th. 

Precipitation, including melted mow an inches).-Average for the state, 

&ind.-l’revail!ng direction, south. 

The ‘‘ Louisiana State Weather Service,” in charge.of R. E. 
Kerkam, Sergeant, Signal Corps, a t  New Orleans : 

The mean temperature of the state for November, 1887, was G7O.6, which 
waa OO.3 above the normal for the month. Tho means of the northern section 
66O.7, and of the Southern section, 69O.3, were respectively 1 O . 3  below and 
1 O . 8  above the November normals for those sections. The daily mean tem- 
perature of the state ranged from 66’ to 67’ from the 1st to the 18th of the 
month, and fell from 67’ on the 16th to 39O on the 20th, when it rose to 70° 
on the 26th, falling to 40’ on the 28th ; the month closing with a daily mean 
of 60°. With the exception of the two cold waves mentioned the past month 
waa remarkably mild and pleasant. 

The maximum temperature observed, 81°, occurred in Madison parish on 
the 16th, and the range of the maximum temperatures reported was only bo, 
the lowest, 76O, being reported from Saint Tammany parish on the 8th, 24th, 
and 26th. The minimum temperatures were re orted on the 21st and 2&-29th, 
and, excepting Novembers of 1877 and 1880, &en minimum temperatures of 
19O and 1 8 O ,  respectively, were recorded in Caddo parish, the minimum of the 
rt month is the lowest on record for the state, being 22O, and reported from 

elta, Madison parish. 
The average precipitation for the state, 1.98 inches, was 2.03 inches below 

the November normal, and the lowest on record for the month. The extremes 
of monthly rainfall reported were, 6.46 inches from the 23d to 26th, in- 
clusive, and 0.62 of an inch in’0rleana parish. The average number of clear 
days was 16 ; fair, 8 ; cloudy, 7 ; and on which appreciable precipitation fell, 
4. From thia it appears that the state received about 10 per cent. more sun- 
shine during the ast month than in the avernge November. The prevailing 
winds in the norttern section were from the south, and in the southern section 
from the north: 

mean, 49, at Se 6 an ; lowest monthIy mean 86,‘at dustis; maximum, 87, at 

.90.  greatest, 1.40 at Cawker City and f: awrence j least, .24, a t  Dodge City. 
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The ((Michigan Crop Report” (the state weather service is ir 
charge of N. B. Conger, Sergeant, Signal Corps, at Lansing): 

The meteorological features of the state are based u on re orb receive( 
from seventy voluntary observcrs and eight of the United &tes &goal Service 

The month has been characterized by two areas of pressure, one low are1 
on the 18th and I%h, and a high area which passed off on the 30th. The tem 

erature has been but OO.7 below the the normal of fifteqn years for the state 
h e  precipitation is below the normal about one-half inch for the month 

Tern eralure (in d rees Pahr.).-The mean month1 temperature, 84.9 

Upper Peninsula, 2.6 in the northern section, 0.1 in the central section, an( 
0.8 in the southern section. The hi hest mean daily temperature, 62, occurre( 
on the 7th, and the lowest, 14, on t46e 28th. The highest daily temperature 
a t  any station, 66, occurred at Coldwater, Jonesvllle, and Marshall, on thc 
7th, and the lowest, -7.0, at Lothrop, on the 28th. Mean range of tempera 
ture for the state, 66.4. 

Two cold waves paesed during the month, for which signals were displayec 
from twentyfour to thirty hours in advance. The first passed on the 20th 
there bein a fall of from 16’ to 20°, and the second on the 27th and 28th; tht 
average f a t  for this wave was 86’ throu hout the state. 

Precipitation (in inches and hundrJths).-The average monthly rainfall 
2.84, is 0.61 below the normal. The Upper Peninsulashows an excess of 0.47 
while the northern section is below the normal 1:16, the central section 0.77 
and the Routhern section 0.18. There was hyt little precipitekion in the stat4 
until the gth, but all above the southern section received precipitation on thc 
14th and 19th. The precipitation was general throoghout the state on the 
24th, 26th, 26th, and 27th, and the heaviest, which occurred on the 26th and 
27th, will average more than one-half of the entire precipitation for the month. 
The greatest amount recorded at any one station was 1.82 on the 27th, ai 
Petersbiirg, althou h greater amounts are recor%d on the 2Gth and 27th. The 
average amount offsnowfall for the month in the different sections is as follows 
Upper Peninsula, 20.7; northern section 7.1; central section, 6.7; souther1 
section, 6.6. There were from 3 to 21 inches of snow on the ground at the end 
of the month in the Upper Peninsula; 2 to 7 in the northern section, and but 8 
trace in localities in the central and southern sections. Prom March 1st tc 
December 1st there has heen a deficiency of raiufall of 7.66 for the entire 
state, the major portion of this deficiency occurring in the central and south. 
ern portions. 

Summary. 
Temperature (in degrees Fahr. .-Monthly mean, 84.9; highest monthly 

Marie; maximum, 78.0, at Bad Axe, on the 7th; minimum, -7.4, at Escannba, 
on the 29th; range for state, 80.4; greatest local monthly range, 21.4, ai 
Corunna; least local monthly range, 11.1, at Mackinaw City; greatest daily 
range, 48.0, at Coldwater, on the 27th; least daily range, 1.4, at Saginaw, on 
the 26th. 

Becipitation, includiw mdted m w  (in inchea).-Average for the state, 
2.84; greatest, 6.86, at Central Mine; least, 0.98, at Escanaha. 

Wind.-Prevailing direction, southwest. 
The ‘(Missouri Weather Service,” Prof. Francis E. Nipher, 

is 0.7 &low the norm%, The temperature was below t E e normal 8.8 in thi 

mean, 88.6, at Lansing and Marsha I 1; lowest monthly mean, 28.0, a t  Sanlt Ste. 

of Wmhington University, Saint Louis, director : 
48O.O. The average 

ofmaximum was 77O.6, and the averageof minimum 6O.1,  making an average 
range of 72O.6. 81O.8, on the 2d, at 
Fayette, and the lowest -9O.6, on the 27th, at Oregon, this being the lowest 
November temperature observed at Oregon for thirt -two years. This makes 
e range of g1O.S for the state during November. T i e  greatest local monthly 
range was 89O.6, at Oregon, and the least monthlyrange was 68O.9, at the ten. 
tral station. 

~ u i l y ~ a u  in inches .-The rain was quite evenly distributed over the ~bb; 
the greatest6aving fallen in the east-central section, and the least in the north 
and west sections of the state. The average rainfall for the month was 2.72 
inches. The eatest rainfall ~ 8 9 ,  0.84 inches, at Mascoutah, Ill., and the 
lest, 0.63, at f&ksville, Mo. 

Taperature.-The average temperature fof the state 

The highest temperature reported 

The (6 Nebraska Weather Service,” Prof. Ooodwin D. awe- 

The month of November has been qne of reyailing pleasant weather, but 
with a few days of extreme temperatures bot! high apd low. The reci ita- 
tion ha8 been normal, occurrin almoatwholly msnowinone or two sight h. 

A.edpitation.-The snow falf over the state has S ~ O W O  little unevenness in 
distribution. Only a few stations report over an inch pf precipitation, this 
area lying along the lo.wer Platte and stretchinf UP the Missouri. The eater 

alTofthe state was visited by hut one slight 811 of-snow from the 2 8 8 0  the 
$6th, although an earlier and heavier fall occurred in the eastern portion on 
the 8th and 9th. 

Tmper&ve.-The most notable feature of the month was the unusually 
early occurrence of a severe cold wave, which was observed in the regions 
north of Montana on the 26th, and extended southward and eastward over all 
states and territories east of the Rocky Mountains by the 29th, causing the 
tempemture to fall below freezing in the central portion of the Qulf and south 
Atlantic states. The changes in temperature attending this cold wave ranged 
from 40° to 60° 6 t h  twentyfour hours in the central valleys on the 27th and 
28th. At Hay Springs the temperature fell from a maximum of 26O on the 

zey, of Doam College, Crete, director : 

26th to a minimum of -26O on the 27th; and a t  Valentine from 29O.2 to 
-81O.6, a range of over 60°. The mean tem erature of the month has been 
86O.7, which is only a trifle above the norma!. the highest temperature was 
8 7 O ,  which exceeds by over 12’ any previous !November maximum for ten 
ears ; the minimum, -81O.6, was lower by about 26O than during the past ten 

bovembers ; only twice, indeed, baa November given temperatures below zero. 
The “New England Meteorological Society,” Prof. Wm. H. 

Niles, of the Institute of Technology, Boston, Massachusetts, 
president : 

Reports for the month were received from one hundred and fifty-four 
observers. 

The month, aa a whole, was normal in temperature, with a deficiency in 
precipitation. The former would have been in excem but for the strong cold- 
wave at the-close of the month. 

SumWUnJ. 
Atmospheric pressure (in inclka).--Monthl mean 80.00 (seventeen sta- 

tions). maximum observed, 80.92, at Northfieh, on the 80th; minimum ob- 
served, 29.10, at Portland, on the 11th; range for New England, 1.82; greatest 
local monthly range, 1.76, at Portland; least l o d  monthly range, 1.42, at 
Nantucket. 

Temperature (in degrees Fahr.).-Monthly mean, 87.7 (one hundred and 
eight stations ; highest monthly mean, 46.3 at Block Island; lowest monthly 
meen, 81, at B erlin Mills; maximum, 76, at blneyville, on the 27th; minimum 
-7, at Berlin Mills, on the 29th; ran e for New England, 82; greatest l oa f  
monthly range, 76, at Berlin Mills; feast local monthly range 82, at Nan- 
tucket; greateat daily range, 66, at Berlin Mills, on the 29th; least daily 
range, 2, at Woonsocket, on the 16th; Hartford, 16th; Middletown, 26th; 
Waterbury, 28th. 

Precipitation, including melted snow (in inch@.)-Average for New Eng- 
land, 3.13 (one hundred and thirty-three stations); greatest, 6.66, at Man. 
chester, Vt.; least, 1.82, at Dalton. 

Wind.-Prevailing direction, northwest (fourteen stations). 
The New Jersey Weather Service,” Prof’. Qeorge H. Cook, 

of the Agricul turd College, New Brunswick, director : 
Summary. 

Mean tem erature, 41°* hi hest temperature, 67O.6, on the 27th; lowest tem- 

ran e of temperature, 38O.8, on the 4th;Teast da& range of temperature, 8O.1, 
on &e 16th; mean daily range of temperature, 17O.4; mean daily dew-point, 
34O.9; mean daily relative humidity, 80.7 per cent. 

Total precipitation, 2.86 inches. Number of days on which .01 inch or 
more of preci itation fell, 7; number of clear days, 10; number of fair days, 
14; number oPcloudy days, 6. 

The ‘North Carolina Weather Service,” Dr. Herbert Battle, 
of Raleigh, director: 

Temperature (in degrees Fuhr.).-Monthly mean, 48: highest monthly 
mean, 61.9, at Wilmington; lowest monthly mean, 46.8, at Weldon;. maximum, 
77, at Marion, on the 4th; minimum, 12, at Manon and Hot S n n p ,  on the 

l o d  monthly range, 41, at Salisbury. 
Precipitation, including melted anow (in inches).-Avera e for the state, 

1.09- greatest, 2.87, at Hatteras; least, 0.17, at Davidson Cofiego. 
Fhd.-Preveiling directign, southwest. 
The “Ohio Meteorological Bureau,” Prof. B. F. Thomas, of 

the Ohio State University, Columbus, president: 
Temperuture (in degrees Fuhr.).‘-The mean temperature for the month was 

39.3, or 0.9 below the mean for the past six years. The highest was 76, at 
Portsmouth, on the 26th, and the lowest, 8, at the Ohio State University and 
Westerville, on the 29th. This is the lowest temperature reported during No- 
vember since 1880. The monthly range was 88; the mean daily range was 
21.6; the greatest daily range waa 48, at L o e n ,  on the 6th, and the least, 2, 

perature, 20 B .9, on the 30th; a%solute ran e oftem emture, 46O.7; greatest daily 

2lst. range for state, 66; greatest local monthly range, 66, at ?if anon; least 

at  Biram!%n the 16th.- ~ 

Becipatation (in inch).-The month opened with clear weather, end rain 
was not reported from any station until the gtb, on which date general, though 
mostly light, rains occurred. The precipitation continued through the 10th in 
all sections, and in the 3orthern section on the 11th. It wm in the form of 
3nOW in this section. The preci itation was general throu hout the state on the 
14th, 16th, 19th 20th, 24th, %t\, 26th, 27th, and 28th. %he greatest rainfall 
ror twenty-four hours was 2.10, at New Bremen, on the 26th. The greatest 
monthly rainfall reported waa 4,.82, at New Bremen, and the least, 1.81, a t  
Y oungstown. 

Snow.Snow was reported from stations in the northern section on the 
11th and 28th and on the 19th, 20th and 27th, from all arts of the state. ’ 

RaO,.-Haii was reported from Bangorville on the 16% 
Avera e number of clear days, 11.4 ; average number of fair da 8, 7.7 i aver- 

age num%er of cloudy days, 10.9 ; average number of days on whch rain fell, 
3.1 ; leaat number of days on which rain fell! 6, at Qreenville, Celina, Na- 
poleon ; greatest nuniher of days on which mn fell, 18, at Jefferson ; mean 
monthly rainfall, 2.81 inchee; average daily rainfall, .OM inch. . 

Prevailing direction of the wind, southwest. 

3 
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L40regon Weather Service,” report prepared by B. 8. Pague, 
Sergeant, Signal Corps : 

Temperature (in d rem Fuhr.).-At Roseburg the temperature was slightly 
above the normal an? at the other stations slightly below; but at no station 
has there been any marked departure. The month was well divided into n 
warm and a cool period, the former extendin from the 1st to the 16th, and 
the latter from the 16th to the end of the monk. In  general the highest tem- 
perature occurred on the Ist, and the lowest on the 26th. The hi hest re- 
ported in the state being 78, at Ashlnnd, the lowest, 1, at La orange. The 
mean of the state for the mont is 41. 

the deficiency in precipitation at all stations, except Albany and Bandon. The 
deficienc ranges from 8.84 at Portland to 0.80 at LinkvlUe. The precipita- 
tion for t i e  season, from Jul Ist, is most decidedly below the average in all 
sections of the state, Portlani being the most deficient. 

Weather.-But one general storm passed over the state; it  ap eared off the 
coast of Washington Territory on the 27th and rapidly extendel ta  the south. 
From the 24th to the 28th the weather was unusually cold. 

Winds.-The winds were Variable and light to fresh in force. 
Snoza.-Althou h it is unusual fbr snow to fall so early in the season in the 

interior valle 8 afight snow was reported in Flournoy Valley, twelve miles 
west of Rosegurg, on the 16th also again on the 24th. Two inches of snow 
fell at East Portand on the 26th. Very light snow a t  Eola on the 28d. on the 
24th a few flakes fell at Roseburg, and on the 29th snow fell at “The balles” 
and in the southern part of the state. 

lito&.-From the 1st to the 16th oc&ional frosta occurred, and from the 
10th to the end of the month killing frosts occurred in all sections of the state. 

The Pennsylvania State Weather Service ,” report prepared 
under the direction of the Franklin Institute, Philadelphia, by 
Sergeant T. F. Townsend, Signal Corps, assi&ftant : 

The mean temperature of the state for November was 89O.2, which is about 
normal. l’he hi hest temperature occiirred on the 27th, and ranged from 66O 
at Girardvillc an% Dyber to 79’ at Washington. This extreme was followed 
by n cold wave on the 2 9 x  and aOth, during which the following low tem era- 
tures were noted: Wellsborough, lo ; DriRon, 6 O  ; Clarion, 8O ; State Coiege, 
8O.5 ; Greenville, 8O.4 ; Indiana, 9 O  and Philadelphia, 2G0. This cold wave 
was general throughout the United Atates, and low temperatures extended to 
the southern parts. One of ita notable featnres was ita slow progressive east- 
erly movement after reaching the Alleghenies. The greatest daily ranges of 
temperature during the month occurred about the 2d, and the least daily 
ranges on the I l th ,  16th, and 24th. Until the last of the month the ground 
was not frozen so as to seriously interfere with ploughing. Frosta were 
numerous and eneral. The aver e rainfall for the state was 1.80 inches, 
which is but d e  more than half 3 the usual quantit for November. The 
stations reporting the most are, Erie 4.13 inches; Lyberry, 2.60 inches; 
Clarion, 2.46 inches; Indiana, 2.44 inches ; wysox and Greenville, each 2.38 
inches. The least occurred at Charlesville, 0.90 inch, and Carlisle, 0.96 inch. 
The dates on which general rains occurred were the loth, l l th ,  14th, Xth, 
19th, 20th, 24th, 2Gth, and 28th. 

Much inconvenience has been experienced in many counties from the 
drou ht. I n  Clearfield and Luzerne countiee streams and wells are reported 
veryqow. I n  Northumberland the scarcity of water has been severely felt at 
the collieries. During the entire month the fear of a water famine was gem 

Precipitation (in inches).- 4 he most marked feature of the state has been 

era1 in Berks county. Farmers were hauling water in barrels for home use 
and cattle were dnven daily to running streams, often long distances from 
home. I t  is said that 
the Schuyrkill has not been so low for many years. Much damage has been 
done throughout several counties by forest fires. Light snows prevailed through- 
out the state on the 10th l l th ,  19th, 20th, and 80th. The greatest depth re- 
ported was six inches at kcranton and Grampian Hills. 

The following is an extract from the report of’ the L( Meteoro- 
logical Department of the State (Tennessee) Board of Health,” 
prepared under direction of J. D. Plunkett, M. D., President 
of the State Board of Health, by E. C. Bate, Signal Corps, 
Assistant, Nashville : 

The main features of the weather during the month of November were the 
small amount of rainfall, the almost entire absence of electrical di~turbaneee 
the large percenta e of clear da 8,  and the smoky atmosphere which prevailed 
during the second decade. Tce month taken altogether waa remarkably 
pleasent. 

The mean tem erature WOB 47O.1, about the normal for November of the 
past five years. %he hi hest temperature recorded was 80°, on the 4th, and 
the lowest, IO0, recordes on the 20th, 21st, and 28th, and was the lowest No- 
vember minimum since 1888. mean was 62O.6, at 
Memphis, and the lowest, 82O.8 at Lawrencebur . d e  daily ranges of tem- 
perature were generally much greater than usuaf, the greatest being the re- 
markable range of 61°, on the Wth, at Austin. During the month four cold- 
wave warnings were received, viz.: 17-18th, 19-20th, 23d-24th, 26-28th, all 
of which were fully verified, except the warning of the 23d, which did not ma- 
terialize. rhere were two cold waves during the month for which no warn- 
in s were received, viz.: the 6 4 t h  and IO-11th. In  the first the temperature 
fefi 80°, and in the second 27O. 

The meun preci itntion was 1.67 inches, much below the November normal, 
and the smallest govember mean during the ast five years except in 1884, 
when it was about the same. Of this amount &e eastern didsion received an 
average of only 0.76 inch, the middle dirieion receiving a little less than an 
inch and a half, and the western division a little less than an inch and a half. In 
the eastern division only two stations reported as much as one inch, while at one 
station (Parksrille) no rain was reported durin the month. There werc ten 
days on which a measurable quantity of rain fet. The rentest daily rainfall 
occurred on the 27th, and was, in inost p a d  of the state, followed immediately 
by a fall of sleet and snow. The greatest monthly rainfall wna 4.06 inches, 
reported at Mem his, and the greatest daily fall was 1.G9 inches, on the 26th, 
also rcportod at fieinphis, and 1.GO inches on the 26th, at Nunnelly. With 
the exception of the 7th, Yth, loth, l l th ,  23d, 24th, ?6th, 26th, 27th, and 28th 
no measurable rain or snow fell during the month. rhero was a very light fad 
of snow in the western art of middle division on the 20th. 

The protructed drouggt was peculiarly favorable to the extensive forest fires, 
which prevailed to a greater or lees extent over tho entire state, but which 
were particularly prevalent in the western division, doing much damage. 
These fires caused a densely smoky atmosphere for more than a week, c u h i -  
nating on the 19th, when it was so dense that it became sinful to the e e8 
snd rendered breathin disagreeable. This day will long !e remembereias 
the “smoky day.” d e  cold wave which came on the 20th cleared the at- 
mosphere. 

s rings that were never known to fail ceased to ffow. 

The highest month1 

Prevailing winds, north and east. 

NOTES A.ND EXTRACTS. 

RAIN AND SNOW FROM ULOUDLESS BEY. 
[By Junior Professor T. RUBEELL, Bignnl lorvice.] 

The 7 8. m. ma 8 of the Signal Service have been examined for the weather 
conditions revaling in the vicinities of places where rain or snow from a 
cloudless s$ have been re orted. Where the lace hap ens to be a Signal 
Service station the rainfad) during twenty-four i oum at t i e  place is always 
small, rarely exceeding 0.08 inch. But it does not follow that all of that very 
small amount fell from 8 cloudless sky. There may have been other  rainfall^ 
durin the day. The maps almost invariably show rain or snow in the vicini- 
ties of these places at 7 a. m. More than half the cases were found to occur 
on the southwest side of an area of low barometer prevailing in some part of 
the country at the time, and at a distance of about 600 miles from its centre. 
I n  many cases where snow has been re orted winds were sometimes as high aa 
twentg-five miles per hour. bs there gas always been snow in the vicinities 
of the places, presumably from cloudy skies, this suggests that the snowfall 
from a cloudlees sky may sometimes be snow carried in the upper air from a 
glace where it is cloudy. Some of the cases of snow occur in areas of high 

In these the isothermal lines on the map are 
nsually crowded in the vicinity of the place. Nine out of the eight one cases 
occurred St Bnrlington, Vt. This mi ht be taken to indicate that t t i  observer 
there take8 a special interest in that cfass of occurrences and watches for them 
closely. Probably rain or snow from cloudless sky is a frequent occurrence a t  
many places, but passes unnoticed. 

It would seem as if rain or snow from a cloudless sky might occur at any 
time when a considerable volume of warm air saturated with moisture ascended 
and mixed with cooler air above, also satiirated. Air mixing in this way, a 

orometer with light wnds. 

fog or cloud would be formed which might disappear before the rain or snow 
reached the earth. The transition from cloud to rain would de end on the 
rapidity of mixing, and this would be greater, the greater the xifference in 
tem erature of the mixing volumes of air. A warm current of air above a 
colbbne, if both were saturated, might cause a fd l  of rain without perceptible 
formation of cloud: The tendency of the clouds to mix would be caused by 
the friction of the currents on each other and the diffusion of moisture from 
the warmer to the colder current where it solidifies or liquifies. Ordinarily 
in the formution of cloud and rain the warm current is near the surface of the 
earth and the tendency to mix, which is caused by a difference in density, goes 
on throu h a great thickness of air as the warm currents ascend. The rainfau 
from a ckoudless sky is always small. It would require mixing throughout a 
hyer  of air seventy feet thick and a reduction in ita temperature from 80° 
Fahr. to 60’ Fahr. at saturation to produce 0.01 inch of rainfall. But a fall of 
0.002 inch of rain lasting half a minute, would be very perceptible to a person 
out of doom, whiic not measurable with the ordinary rain-gauges in use. A 
much smaller amount of precipitation in the shape of snow would be very 
noticeable. One flake of snow to a cubic yard of air for a hei ht of 200 yards 
for only five seconds would be a conspicuous snow storm, totafiy inappreciable 
a8 depth of rainfau. 

Rain from a cloudless sky is frequently observed at Mauritins Island in the 
tropics. In the far north of the Arctic regions snow without clouds, or fine 
froat particles, as it is called, occurs almost daily. 

In an area of low barometer or cyclone the rainfall extends rincipally in 
front, or to the east of the lowest barometer, and only a short %stance back 
of it. The circulation of winds in 8 cyclone at the earth’s surface is around 
the lowest barometer, contrary to the direction of motion of the hands of 8 


